INTRODUCTION
The purpose of this note is to give some further study to the finite intersection property for generalized metric KKM mappings in hyperconvex metric spaces. In particular, we will establish the characterization for a set-valued mapping with finitely metrically open values being a generalized metric KKM mapping in hyperconvex metric spaces. This result could be regarded as a dual form of corresponding results for the Fan᎐KKM * This project is supported in part by the Australian Research Council.
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0022-247Xr99 $30.00 w x principle in hyperconvex metric spaces obtained recently by Khamsi 8 w x and Kirk et al. 12 . Then we show that the finite intersection property of generalized metric KKM mappings with finitely metrically open values indeed is equivalent to the finite intersection property of generalized metric KKM mappings with finitely metrically closed values in hyperconvex spaces. As applications, we obtain Ky Fan type matching theorems for both closed and open covers in hyperconvex spaces, which, in turn, are used to derive fixed point theorems for set-valued mappings in hyperconvex spaces. w x Khamsi in 8 recently established the hyperconvex version of the faw x mous Fan᎐KKM principle due to Fan 5 12 establish a characterization of the Knaster᎐Kuratowski᎐Mazurkiewicz w x principle 9 in hyperconvex metric spaces and as applications of their result, hyperconvex versions of Fan's celebrated minimax principle, Fan's best approximation theorem for set-valued mappings, the Browder᎐Fan fixed point theorem, and the Schauder᎐Tychonoff fixed point theorem Ž . i.e., the version of Fan᎐Glicksberg fixed point theorem for continuous set-valued mappings, and some existence theorems for saddle points, intersection theorems, and Nash equilibria are given.
We first recall the following definition of a hyperconvex metric space w x due to Aronszajn and Panitchpakdi 1 . The relationship between hyperconvex metric spaces and nonexpansive mappings is an important one, as shown independently by the work of Sine w x w x 18 and Soardi 19 . On the other hand, we also know how important the famous Fan᎐KKM principle is in the study of nonlinear analysis, in particular for the study of topological fixed point theory; e.g., see Bardaro w x w x w x and Ceppitelli 2 , Chang and Zhang 3 , Dugundji and Granas 4 , Fan w x w x w x w x w x w x 5᎐6 , Granas 7 
THE CHARACTERIZATION OF GMKKM MAPPINGS IN HYPERCONVEX METRIC SPACES
Ž .
X
Let X be a non-empty set; we denote by F F X and 2 the family of all non-empty finite subsets of X and the family of all subsets of X, respectively, throughout this note. If A is a subset of a linear space E, the 
As a special case of a generalized metric KKM mapping, we have the w x following definition of MKKM mappings given essentially by Khamsi in 8 . DEFINITION 2.2. Let X be a non-empty subset of a metric space M.
M is a set-valued mapping with non-empty values. Then Ž . G is said to be a metric KKM in short, MKKM mapping if for each finite
The following characterization for a generalized metric KKM mapping w x in hyperconvex metric spaces was first established by Kirk et 
Take any point x* g F G x and set y ' x* for i s 1, . . . , n. Then for is1 i i ŽÄ any 1 F k F n and any subsequence y , . . . , y , it follows that co y :
Sufficiency. In order to show that for each non-empty finite subset 
Ž .
Proof. It suffices to show that for each
. . , y g F F M such that for each k between 1 and n, co y : Ž . co Y is compact; without loss of generality, we may assume that Proof. The conclusion follows by both Theorems 2.1 and 2.2.
As a special case of Theorem 2.4, we have the following hyperconvex w x w x version of the Fan᎐KKM principle 5 and its dual form given by Kim 10 , w x w x Lassonde 13 , and Shih 16 . X s x , x , . . . , x and we define a set-valued mapping there exist k indices i -i -иии -i between 1 and n such that
. . , x and we define a set-valued mapping We note that Theorem 2.8 does not need to assume that X is compact as required by Theorem 2.7.
FIXED POINT THEOREMS FOR SET-VALUED MAPPINGS IN HYPERCONVEX SPACES
In this section, as applications of Ky Fan type matching theorems for closed covers, we shall establish some Browder᎐Fan type fixed point theorems for set-valued mappings in hyperconvex spaces.
First we have the following fixed point theorem for set-valued mappings in hyperconvex spaces. Proof. By Theorem 2.8, there exist k indices i -i -иии -i be- y is open for each y g X and F x / л for all y1 Ž . x g X. It follows that F y s X. As X is compact, there exists a finite y1 Ž . subset C of X such that X s D F y . Therefore for each x g X, y g C Ž . we have that F x l C / л. Thus F satisfies all hypotheses of Theorem 3.4. The conclusion follows by Theorem 3.4.
Remark 3.7. We remark that Theorem 3.6 is a hyperconvex version of the famous Browder᎐Fan fixed point theorem. Also, Theorems 3.1 and 3.2 w x are hyperconvex versions of corresponding fixed points given by Kim 10 w x and Lassonde 13 . Considering Theorem 3.5 with the Fan᎐ Glicksberg᎐Kakutani fixed point theorem, we wish to remark that by using a different approach with the notion of G-convex spaces, the hyperconvex version of Fan᎐Glicksberg᎐Kakutani fixed point theorem for upper semicontinuous set-valued mappings with admissible values has been given by w x w x Yuan 20 recently and thus the question raised by Kirk and Shin 11 has been answered in the affirmative.
